Dexmedetomidine alleviates doxorubicin cardiotoxicity by inhibiting mitochondrial reactive oxygen species generation.
Cardiotoxicity largely limits the application of doxorubicin (Dox) for cancer treatment. Dexmedetomidine (Dex), a selective agonist of α2-adrenergic receptor, has been suggested to exert cardioprotection against myocardial injury. However, the effect and underlying mechanisms of Dex on Dox cardiotoxicity remain unknown. In this study, C57BL/6 mice were treated with Dox followed by Dex administration. Cardiomyocytes were co-incubated with Dox and Dex in vitro. The results showed that Dex markedly attenuated cardiac dysfunction induced by Dox. TUNEL staining exhibited that Dex inhibited Dox-induced cardiomyocyte apoptosis in myocardium. Moreover, the expression of anti-apoptotic protein Bcl-2 was increased, whereas the expression of pro-apoptotic protein Bax was decreased by Dex. Dox-induced the increase of reactive oxygen species (ROS), superoxide anion, and mitochondrial ROS (mROS) generation in myocardial tissues were significantly inhibited after Dex administration. In in vitro study, it was further confirmed that Dex prevented Dox-induced cardiomyocyte apoptosis and injury. However, the stimulation of mROS generation reversed the effect of Dex in cardiomyocytes. Mechanically, Dex blocked Dox-induced the ubiquitination of peroxisome proliferator-activated receptor gamma coactivator 1-α (PGC-1α), leading to the restoration of PGC-1α and downstream oxidative stress-protective molecules uncoupling protein 2 and manganese-dependent superoxide dismutase expression. Taken together, this study demonstrates that Dex exerts cardioprotection against Dox cardiotoxicity by attenuating mitochondrial dysfunction, oxidative stress, and cardiomyocyte apoptosis via inhibiting PGC-1α-signaling pathway inactivation. This suggests that Dex may be a potential therapeutic strategy for Dox cardiotoxicity treatment.